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1020030004508 #^ 'a^V: 2003/8/11 

^ ^^^^ <S^-4(MPEG-4) til^l^ ^^<^1 ^-^S., ^^l^^Sfe «S^-4 tiltj 

^ ;^H(rate control) ^^"U ^ ^^Hl ^t!" ^<=>]^. ^ ^Ije 

^ ^l<H"<i-^^ Sefl'y* i^^cls. ^^^^ wjH ^iiH^^ 

1=1^ 5.ell^<^l tfl^H ^Hel- ^^1; RD '^^^]^^^ ^^1; RD 

i^5ii7> sl^l c).^ iel]^^ ^^^V^ i^^iH 

jfofl oj^wi-o. ^511 ojo^ ^6\] vc^s^A^ ^^sKback propagation) S.'g '^tfl'^lH* 
^}7} >H1<H# ^ Sefl^ ^^^m ^^1; ^ 1=1-^ 

wiq^ Sefl<a^ 'a^^^<^> S.€- HeU'S'^l tfl*M rfAl ^^^V^ 

Beflol^^zf^ol :i^sr>^] ^o} WlH^ ;^lo1oll Al^o] cJ^S]^ M7> 

£ 5 
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1020030004508 %^ <^p([-: 2003/8/11 

^]^SL til^^ ;^]o^ ^ ^^HRate control method and apparatus in 

video coding} 

S. 1^ MPEG-4^ SAjtb £'^^<^lT:f. 

£ 2^ LPN ^ 7l^^oI ^^Mr iEAltV S^olcf. 

£ 3^ SOMCSelf Organizing Mapping) "^JLH^^* >^>-§-*]-<=^ RD 3.^^^ ^>7> 
£ 4^ SOLPN^ 7]^^^» <^l-§-^V«=^ ^1^^^^ ;^>7l-^^^>^ Ji)-^^ ^^s:>^ 

[^^^^ 

^ <^s!l-4(MPEG-4) tiju]^ 3.^6\] ^o.^, <^^-4 wjtq 

^ ^^oflA-^o^ tilH-^ ^l<H(rate control) ^ ^^1<^1 ^tb ^A<^]^. 

"S^ (Moving Picture Expert Group : MPEG)<HlAi ;^ltb*]-Jl 
^]^^ ^■4(temporal redundancy) ^ f^^Cspatial redundancy)^ ^1/H^>^ 
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1020030004508 ^^ *^^>: 2003/8/11 

DCKDiscrete Cosine Transform)* ^-§-*><^ ^iTltb^f. 
<9> ojs. MPEG 2f <g-^ S^s. MPEG-4 7^ ^1 (object) 7l«]r^ ^<=i^ 

SJ-^7l^olcf. MPEG-4 71- 7]^sl cf^ o^o^ l-^lst). 7fl^li. 7fl^ 

<io> :£ 1^ MPEG-4^ SAltV S^olcf. 

<ii> ^^H^ ^]^Sl (Video Session : VS)(110)el-ji t}^^ , 

1=1^ ^fl^(VS)(110)<Hl^ 1711 ol^^o^ yjrl^ iti.^H(Video Object : V0)(120)7> ^^fl^ 
1=1-. <^1* wll^ 7>-g:i:ilofl «yi-ol ^;.ll3>^ ^g^- ol-.nl-o] -g-2]^J^ til 

cl^ ^«.^H(VO)S. 7l#^ ^S. ^JL, a wfl^ Al€^(sequence)£ ^7llS 7l#^ ^ 
oj^cl-. zl- tiliq^ ^ti.^H(V0)(120) ^«^1^ «l^-$. ;^l#(Video Object Layer : 

V0L)(130)olel-^ ;^l^ol c^t\-, m]€\Sl ;^lf^(VOL)(130)^ h1^-2- ^^-^ 

H(V0)<=H1 cflsfl ^^s^ ^^s. 5E^ Al:t!- «ll^i-£« W. 

<12> ^^>^ f^ofl oj- uitq^ ^a.^H ^^(Video Object Plane : V0P)(150)^ ^ wl 
rl^ ^ti.^H(VO)^ tfl^£<Hl cfl^fl 'olii ^:?V'^ cIIoIe-11: ^dI^cI-. wlcl^ 2. 

«.^H ;^lf^(V0L)(130)2l- ult:!^ ^^.^h ^^(V0P)(150) >^><:>H1^ VOP^ :3.1-(Group 
of VOP)(140)5l-^ ^S.^ n%<^] ^^ll^lrcl-. ol^ ^ig onAfl:^^ ^I3*>7l ^ o.^ 

^] Tfl^oi ^^^ty^ >S-*j=5i 6ii^# ^:>xi s.:bs.^b1 ^^^7} ^]^^^. 

<13> 7^^171 «> -^JlSKObject based coding) «<}-^<?l MPEG-4 ^]^^ 7}^ tilH#(Var iable 

Bit Rate : VBR) A-ltal^o^ ^l^^Hl jl^^^ o^^y^ n]^^ a>-§-^1-^ ^^^o] c^^^ ^o] 
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1020030004508 #^ ''M- 2003/8/11 

A>-g-S)ji ^c^-. o]^7fl JL^^ <y=^>5l- wlB* ^V-g-^V'S #^5)^ tilH ^H^^ tll^lBl 
^c^^^-l ^*>7l] ^5|-^>^ ^tHl-S.-^ (over flow) M- (underflow) 

^^^o] o^o]^ 7}^^^o] ^o>;5lcf. «lH#(Constant Bit Rate : CBR) 'Hwl^ 

<HlAi^ <y=^>5l- til:^!. ^0^*>7ll S^^H, Oj:ol 

€-S-7> oil- alE^ 7flc>](rate controDe^-ji ^ 

'^ll}-^*^] c1 ^^*>7ll ^ ^^1^, ^"^^1^ o]^^^ H 

<15> ^^1:^: wl^^-^- Si^^i wlH-i- ;^lo1(rate control)^ ^11^-2- <?lSt-1<^lA-1 ^11 

^ ^^^l-cf. ^l^*:-!! ^'^Ai ^-S-^l-Tll Jl^^ ^cflcv x]^ (end-to-end 

delay) ^^^^f]JL, ^^^^1 ^wH-s-f (overflow)M- ^cIl-S. 

^(underflow)7> ^^S^^] <^3.x:^^ wjH^ ^^(RD) 7]^^ ^^^^ ^ 

o]v\. ^i]3\c>\] ^7> 3.^ ^1*?!^ #^1^ 

efl^Jo] ^^Jsji^ Al€^<^l ^'H^i 

^^*V<^o> o]nfl ^^tl-, 2^-§-^^(adpative) i2fl^(Rate 
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1020030004508 ^^ "U:^}: 2003/8/11 

Distortion : RD) S.'i t^^^I '^]^]^ ^-E-A] i3^*]-or^o> ^cf. SOLPNCSelf 
Organizing Learning Petri Net) 9X''^. 
<17> 3?ll B el ^ (Petri Net)^ 1960\itfl ^ ^flHelCCarl Petri ^tfl>^i 

^o.s 4<y:^ ^:^o. ^ ^ o;^- ^ l-Bl]oi>;(piace)S'l- 

(transit ion) 51- JI ^ ^^S] i^:^(node)S t^^^^^, <^l-a(arc)* ^iS. i::!- 

ait!: 3J|lHe1^<^l ^^'^cJ-^ -^7>tb LPN(Learning Petri Net)<^14. 

<18> £ 2^ LPN ^ 7]^^<^ S-^ltb 

<20> LPN^ ^^"=0:^ ^ 711^ 7]-^ ^ ^cf. ziem- LPN^ ^i^^ 

^ ^^^^ 7V;^l7l nfl^ofl Al;gnj-32|.^ i^^c^, -g-Aloll ^^^j-^^l ^o] ^^7>^ 

#^^ol ^^^1-^1 ^^l^^l SOLPN o] ^]o)-B\SX^. 
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1020030004508 ^^ ^;^>: 2003/8/11 

SOLPN ^ ^>-§-;^>^ ^^<H1 X\^^^6\]X\ tj-^o] ^o] o>u)el- ^^l-^^ 

^th 7>^t!: ^>7>^^ LPN * ^t!:^^. 

^V^^ z^-z]-^] o]xj]7] ol^^^l-ji, 7>^ sl-el-DlE-11- ^1^^ ^^^V^ 

S.^^o] ojcf. ZL&I14, oie]^ Al-g-«> wj-i^^ :^]^o] ui:^ ^^s:>7l nfl^ofl ^A] 

cf€- ^^2^ a^a-^l 7l^eH *a=^f5|-7l (quantizer)* -Jd^^VJl, ^^fl 
^ 5)-2l-PlBl (control parameter)7> Aj^^e^o^ fifl^(RD) 
14. o]ei^ «j-^oi ^A]^ -§-§-<H]^ ^^^1-^1^, Hefl«a^ >r^ol ^^3:> 

71] ^>S^>^, ^^^I'^K low-delay) -§--§- ;(il^Aloii^ i^fl^o^ cfl^ (bandwidth)* 

^wl^>7fl ^cf. fe^ J:^* <a7l ^sflA-], 5fl^(RD) '^Jiel^^ 

^^«fl^lJL, S[^XJ]B]^ <^7l ^sflA^ V\ ^^o] ^^7> $lcf. 

Electronics Letter ^Kvol 36. no 12 pp . 1041-1158 , 2000)<^l>^i^ "Rate control 
algorithm using SOFM-based neural network" '^]^^ ^]^■^ 
^^( scheme) <H1 7]^-ir ^ ^>7> ^^(self organizing) 'go] 7l] a] ojcf. oj^J^ 
^^^Xneural classi f ier)<^l ^tb S.efl'a 7]^^ (global) 5ifl^(RD) 
^^t!:^-. 7flAl^ T.^ o. A>^^H ^4* ^ ^^1^, -2-Sel-^(off-line)>a-^ 

^-S-s tt^-. ^, wjci^ Afl^^ 7^^]j7 oiuj^i ^>a<^l^i 7}^^ S. 

tb^-. "c^-'^^ ^el-'?! ^H«H1^ ^^*V^1 ^Jl (configuration)* t-flo] h^V^ 
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1020030004508 ^^ '^7}: 2003/8/11 

^£ -g-o]^}-;^] ^o_x^ cfl^^^ ^^'^J-Cneural network) ^^.EE. ^7\] ^ ^ 

^ ^vt^o] o]^ji7.} 7l#^ ^^]^, Hltq^^ ^^^:n. ult^ii 

^i-7lsl o]^7l ^ ^tb wlH^ ^lol^o^'^^. tilt:!^ ^5ll<y^ 

51 oil ^IS-Sjl- ^^^1-^ ^7l^ ^^1; 41-71 w]!^-^ Hsll'^'^l cfl^l-oi 

el- RD wi5l« <at-lloiH*l-^ ^7] rd ai3)7l- <^v:\^s. 

efl<a* Hefl<a ^Tfl; irf^ Hefl^J^ ^^^^^> 

^ ^efl^yol ^^;5»ll wlc^^ 1-311 tl(V0P)^7l-sl o^:^ofl tt|-e|->H oj:;,].^^^ 

91^ 3.^^ ^^m^ ^^1; <^1E-1 3.^^ ^«Jtb 'S-^l Hsfl 
o]o^ ^oii rcfe^-Al ^^sl-(back propagation) S-l ^^t-llolH* ^^^J^j-Tiq- 7}?} ^] 
'H* ^^tt ^<^] ^7] JL>iH H5ll<a cf^l =T^^*>^ ^^1; ^ ^-^ 
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1020030004508 ^^ 'U^}: 2003/8/11 

<27> ^7]o] o]^7] ^^c^ ^ ^^oj] 9]^ ;tl]ol;^^l^^ yjc^^ ^B^^ 

^o)l cfl^H ^Bel- ^^*>^ ^71 3.^^ cfloiE^ 

«Hi xx^s^A^ <^no]^^}ji^ H5ii<y >,^;^ioi» ^my^ «ih^^ s^^v^ 

Hell<aoi ^Bi^D tiltq^ 1-511 ^(V0P)'?l7>t ^^^>^ ^hI^c^-. 

<28> >^7ltl: <=>W7] ^ ^^<HlAi^, 1}-^^ ^^BloljAi ^^Al^jj] 

<30> £. 3^ SOMCSelf Organizing Mapping) "grJlBl^^ >«'>-§-*><^ RD S.'g^ ;^>7l- 
<3i> S.^ SOM '^Jiel^^ 511^1 ^z\d\] A>-g-5]^ ^-i-^'y <y:Jiel#o.^ Heflo]^ 

Pie] <y=;^l-5|-^(QP) Al-g-^>o^ '51^^ W(S310). ZLejjL ^d: ^ s.^ SOM 'a: 

jiel^^^ A>-g-^>o^ ^>7>^^(self-organize)^cf(S320). :^}7}^^^}^ ^-^^ cf^o^ £ 

<33> S. 4^ SOLPN^ 7l^^2:-l- Oj-g-^l-Oi ;^].7].^^§|.- 4;;^ O. ^ ^j-^ 
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Ai>,e^^ ^^t}7] ^^}c^ oi^i, <a^iib ^ w^^-^r ^i^i <^^jl 9X^ ^^^^ 

(sample set)-2.S. ^^>^o.s. Heflo] t}:^(S410) . ^, ^^^^ Hefl<^l^# -g- 

«fl >^lll ^1^^ 3Jl-s|-nlBl# ^^^tt ^(S420), ^B]-Ti]B\c;\] s]^ aI^^e^ 

'HI ;^12 ^^11 'Sl-i- Hell<^l^^cl-(S430). ZLSIji >*ll2 ^^11 = Egfloli^ ;g 

^'^fl #^^4 ui5i <y:ji ^i]]o]^ Afls.o^ Al-oio^ i^v^^ ^V#^V<^ 

Hefl<^l^ ^^1-^ A>ol^ a.^, ;H12 tq-^ 

(S450) . 

-$-^>^<Hl ttj-Sl- Al^^E^ ^S^^^T]^ Al^rU^ S|-E}-nl 

t!: ^(S460), ^^V^ Heflo]^^ ^4^V«^ ^}7}^^^^-^ ^} 

?lT^(S470). 

£ 4# ^S^H ^>7>^^3}-^^ ^^tb ^<H1, QP>31 ^7>* :^^*l-o^ 

(S330), QP>31<^1 o}^^, QP» s^VM- ^7>a1 7] ji(S340) , n^^] wjiil^ >S 

l-(multiple video sample)<H] ^^^-i: ^4t!:i=f (S350) . 

:=L^^, ^^^tb 3i|-^<HlAi vilH^^H* A>-g-^>c«^ tilc^^l- oi^ig 

(S360). -f-a A]-g-;^>7> nje^ ^o^%V *a=>^l-s|-7l (user-predefined quantizer)* >^>-§-*l-<^ 
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I H-Bfl^ysf p sell^^ ^^:n. M-a-^ rd 

% ^917} <^>\17>1- Hell'a ^^^^ ^l^Kpost 

frame-skip control ^*3tb^. 
<38> ^^^J-(neural network)^ <^l-§-*><=^ '^J^V^^CQP)^ ^^^^ <^]^]^] Hefl 

913."^^ ^ ^13^4. ^, 'il:'^ ^^7} 80% <^]^ol^ 

VM18.0<^1 7l#^ laVsq- :y-ol t\-^ Hefl<a^ ^S^(skipped)€ ^<5l4. ^=1-^ Hsfl^* 

<39> WJ-^^ Hefloli^Al^l^tll ^^o:) Hlc^^ Afl^o] :g^^>J7, 

^^l#(units)<^l ^^^H, wlt^^s] ^^s:) (process ing)M- ^^^Alofl ^^^1 
i-ilH^^a^ ^2:7> ^7\] ^^(modify)€ ^ ^^l^^l 9X^. 

<40> ^eflo^ ^ol vilH^^a* ^lEl Heflol^Al^l^ u]:^ §^ aI^o] 

^S^(bitstream)^ ^^^^ nfl i-ilH-^^H* ;^>7> ^^^1-^ ^l^W. "^el-^-l 

^^^7l iqi^oil, wlH^B^^ ^^^^ ^-§-2^0.^ ^ Sirf. 
^<^1, SOLPN <a-:iis1^# ^}^^ RD 2-1^ ;^V7> ^^t!:^-. 7^7} ^f^o] 

(estimation error)<^] ^^l-Ai ^^^S. ^sj-Al^cf. 

<42> £ 5^ ^ ul:^^ ^l^H^t]-^^ ^Ml :^#iEolt:f. 
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<43> ujc]^ S.efl<ac.l ^^V^^S. ^>M-^ ^^3E]$i^ nfl ^ ^xgo^ HlH^ ^l^H^J-'^* 

<44> (1) ^71^1- ^*St!:i=+(S502). ^7l^ ^^l<^1^i^, RD ^l^'^'fl ^^*>fe 

<45> (2) ^Hel- (Intra coding)^ t!:i=1-(S504) . ^, ^ell'a 0 -Hi cfl^^i DCT, 

^y^^VSj- ^ VLCCVariable Length Coding)^ 91^^ n^lStt^. 

<46> (3) RD <yc11^lSW(S506). RD rl^c-lS. «1H 

<47> (4) ^ell<a (post-frame skip) (S508) . ^, 

wlB >iB^<^l ^-sl-^i RD tf|3i]7l- ^c-I^S-fM- ^ttl*^-^ sl^l cf^ H5ll<a^ 

<48> (5) B)-^ 'acll<5lH(time instant update)* ^^t!:T^(S510) . ^, H 

<49> (6) ^^s:l-o^ ^^^^ Hefl^a^^l S-^^B. 

^4(S512). 1?]:^ ^^^11 ^^9iaO?)o]^ 91^] (Inter (x)ding)^ 

H^^] E^-^ ^^(target estimation)* =7^*St!:4. ^^fl -M^^V^l 9X 

^ ^^^^]^^ Sl^^B. 1-511 ^(V0P)<=>11 ^^*>S.S. 
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<50> (7) o]B\ (Inter Coding)* tbc^-CSSU) . ^, ^^tb 1<^1 ^n^^ 

DCT. 'y^^VSKquantization) ^ 7]-^^ ^o] -^JiSj-CVariable Length Coding : VLO* i 

<5i> (8) ^7> n]Bl ^^tt N ^^7l-# ^^^nf 

(S516). N ilt:]- ^o.Tg ;^>7>^^ ^l^K self -organizing control)^ ^ 

^^^1 ^-2.^ ^^4(Back Propagation : BP) S-^i ^t^l^lH 

^^11 ^1^*1-^ 9X^ ^^S\JL ^ell^d 101J5.S. SL^ 27fls1 Hell 

^eltb ^'^l slH-S. ^>7> ^1<H ^mU] 
<52> (9) ;^l-7> ;^>7l- rc^e)-A^ 

^^*>Jl RD 'atllolm 3l-^<^14. 

<53> (10) H5ll«a i^*-^^t!:Cl-(S508). 

<54> (11) El-o] ol^i^H '^cfloiH^ ^^tbcKSSlO). ^^n^ ^^<^] 

^-§- Sefl^a i # -tl^^lrq-. 
<55> (12) ol^ofl oj^^ Hefl'a^ aJ^^ l-ell^(VOP)<^l <s>Ms.S. ^ 

^ ^^(target estimation)* ^«5tl:4(S520) . ^, RD wl^^l^ ^Efloll re|-e|-Al , o]2=. ^ 

<56> (13) S^H ^jcH (joint buffer control)* ^^S^mS522) . vflH^^a^] 

4 ^7l EfTjl XEj-S^-Al RD Hl3J|# ^^^Cf. 

<57> (14) ol-g-§>c^ 'y=;^VS|-iJ:(QP)# ^^jt!:^(S524). ^, ^] 

H^^B-ofl ^S^Al<Hl A>^^ 'a=;^l-^^(QP)* ^^tbcf. ^^^m i=f*^ 
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^4. -f^, ^EUinput vector)* Ell<il<H( input layer)<Hl H^JL ^ 

t|lH^^H^«-E^ c^l^ #^ (prediction output)* ziB^JL Ej-^ #^ (target 

output)* *a=^]-Sl-2J:(QP)d2 olvflo] «^l#tl-4(^^^ 5|-€* :a^*]-7l ^t}c^, 91 

^ Hefl^^^ d2« ^^1 ^1^^1=1-). ::is^Jl winner* ^ 

tilH(target bit) 7]-^ 7>^ e^tb *a=^l-^^(QP)* IJ-^c]-. 

€ <a=:^>5^5J:(QP)* 'y=^V2|-7loil ^'^^Vcf. 
<58> (15) <aEl3^* ^lSt!-^(S514). 

<59> (16) ojwioil o^^^ B.^]o^S. N 2^-^£.S.(S516) , ;^>7> cj;^]^ ^^t!:^-. 

<60> (17) 7]-7} ^^^^^ ^^^^(S518). 913.^^ w]H iH^<Hl nl-el-Al vflH^^H.^ 

^V7>^^^^* ^]^^^. 
<6i> (18) ^L^rhH ^l^H* ^^t!:i=KS508). 

<62> (19) Ef^a <a>x^H ^«S^nKS510). nf* ^ell<a* Hefl^ 

^ T^7l- N* n^}:^] 12-19 ^7^11- «>4t!:cf . 

<63> (20) El-Tji ^^^^ ^*S*]:T:q-(S520). 

<64> (21) v]^ ;^1<H» ^^^i=1-(S522). 

<65> (22) vilH^qaL* <sl-§-*>«^ 'a=^>5|-?J:(QP)* ^^tbcf(S524). 

<66> (23) 9m 3.^^ ^^^^(S5U). 

<67> (24) Hefl'a^ ^7> N * ^-^^ ^^s] ^3(3516) , ^^s|-(BP) S.^^ <^^o] 

H >IH» ^^(8526) ttcf. wlHl:«ll n^-ej-A-^ bP^ ^S^^H* S^t!:^. ^^"J- 

^ ^-§-a^ o.^ '^cllolEsiji, ^-f ei(neuron)s1 t^^^ t:-lo]>^ ^^c]-. 7)1 
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^^^(nature) tifl^oil, ^^tb 7}^]IL -§-<^l^M 
^t\., M.^ ^^o^ ^sKscene change)7> nfl^ c]^ 

<68> ole^tb ^^1^* ^^*l-7l ^§>a^ vilB^^H^ ^^(scheme)^ ^7"^^] 9} 

BflJls](category)S. i-DH^^Hl- <^l-§-^H n^^fitl: ^^1 # 

<a ^^>7> <a;^l^l(threshold)l- ^7)]^ eflSJ^C record)^ vflH^JlHSl 

:^(node)* ^tH2^-^lH(overwrite)5>c^ 7}^ -n-^Vtb ^^^f. 4^1 ^^V^, i-ilH 

^^H^ 3.7]^ ^Jl 3i)x] 7ltiV^ ^2:(fuzzy base structure)^ ^^W. 

^ <^cflolH vilH^^S^ 3711- ^^^l-Tfl ^ ^Jl. o]$\. ^711 ^ 

-^^^ si- (variation of the picture characteristics)^ ^<=>>'i 9X^^ 

<69> (25) Hefl^a 4^^*1:4(5508). 

<70> (26) E]-<a -y^i^H '^cfl^^lH-l- ^^^i^(S510). 

<7i> (27) 2.€- ^ell'?^©! -^^^ 

<72> £ 6^ >^H^^1^ 

<73> 3.7fl uf:iT^c^l oi^i^H.(6io), ^S^-f-(620), <?1^^^(630), ol 

<yc11olH-^(640) ^ ^^^(650)5. ^^^^^c.^ ^Icf. 
<74> ^^^^(610)^ "^^^^ wlx^i ^^^7] ^oil ^^tl: <^S17>^1 i)- 

^^^l-i^, ^7l5|- ^«3-^(611). '"^T^^mOP) 4-^-^(612), 3i9lB. >11<H-^ 
(613) ^ E^-Tjl ^.^-^(614)^ i^^^Sl^ 9X^. 
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<75> BL7]S\- ^*S^(611)fe RD ^^^] 1^12.51* ^'^^m '=>^7.}s\- 

mQP) ^^^-?-(612)^ vilH^^a» ol-g-^H 'y=^>Sl-i;t(QP)# ^^^tb^. ^, 

^(613)^ El-Tji ^^^^aifoil icj-el-A-l RD wls^i* ^^t!:i=f. 

^^^-^(614)^ RD ^^<=>\] t^-s^-^i, '^i=- wlEs-o] Hell<y i ^^s]<H«='> 

<76> ^3^^(620)^ ^Hel- ^^^(621) ^ ^^^(622)5. 

<77> ^1^^-^(630)^ RD 75^-^(631), BP '^tfl'^lB ^l<H-^(632), ^}7V ^ 

^ ^1<H^(632) ^ 3E-hH ;^l<H-?-(634)S- ^^^ij^H SX"^. 

<78> RD tJl^^l^ clSC-IS. 913."^^ tilB ^^^H>ji ^^S. RD tH^l 

73-^1-^(631)^ RD ^S^^cf. BP ^^tll^^lH ^1o1-t-(632)^ ^^2)-(BP) 2.^1 ^^c-)! 

<^1B 4^^(S526)tl:T=f. ^>7> ;^l<^-^(632)^ vilH^^a* 

^^^>J1 RD '^cflolH tt^. ^H^(634)^ 

<79> B^-«a -aci^H *yc-flolH^(640)^ r:]-^ *a^^^cf. 

<80> ^^-^(650)^ ^^^^ Hefl'a*^! l-5il^(V0P)^7># 
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^ 9X^ t^]o]B\7} 7]:^^^ 3.^ 7l^:^^1l- 3£^tb^-. ^^^]7} 

^ 9X^ 7]^^^^]3] c^]S.^ ROM. RAM. CD-ROM, 7^7] ^o]^^ ^S.^^d^3., ^ t^]o]^ 

^'Hi^-^l ^^S. 4^ O]^^ ^ o^o. 

<H^> ^1^. ^ ^}^^ ^«1^^^^<H] i4^M- 51-^^, ^ 

^ -^-i-t!: S-€: ^M^^ ^ ^^S. tjlA^5]ol<i> ^ ^o] 

'^=^1-51-71 ^ ^A^V^l WlH^ ;^lo1o]l ^B^^ Al:?Vol ^o] ^ 

^s]^ Jl32)-7> ^cf, ne^Ji, alH RD S.^^o] 7}7} ^#sl7l ifll^ 

oil, 913.^^ «iB ^B^^ =i7fl si-^^ ^ sjji ^-§-^<^m-. 
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I1B]J1. ^efl'a 7]^^ HlH^H^^ ^^^^ afl. ^ PSNRCPeak Signal to 

Noise Ratio) VM18.0ofl S.^«o^^<^l ^l^V^^ ^^fl^ ^^^^^1 ^ ^^^tb^-. 
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[^^^J- 11 

(a) H5ll^^ 'a^ll-^, tq^ciS «1B ^^^^ ^^^^Yjl 

(b) -^7] <^3^^^^ tijcl^ ^efl<a<H1 ifl^H ^SBl- ^^*V^ ^^1; 

(c) RD <yc-floiHsr>^ ^^1; 

(d) ^7] RD Hl3J|7> ^c-ll-S-fM- -$-«1#S--f7]- cf^ Hsll<a^ 913. 
^ ^^*H ^^^^^ i^i^ 

(e) 4^ ^^^<^> "^^^^ Hefl-yo] ^^;5,ij h]!^^ ^^.^B 1- 

(back propagation) 3.% "^tflolH* ^^«^>7lu|- 7]-7} ^^tb ^7] 
(d) ^7111: cfAl ^^^1-^ ^^1; ^ 

(g) i=f-S- ^]^^ ^^^M 2-^ He)l'a<^l cfl^H (e) vfl^l (f) ^^1 

^11*J-<^1 (e) ^^1^ 

(el) wjr]^ S5fl<a* S^^^^^ ^^1; 

(e2) ^7] ^^^^ Hji^li l-ell^(V0P)tl7l-* ^^*>^ 
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(e3) ^7] ^^^2). D><a ^^^^ ^]^^ Sl^^B. l-sll^(VOP)ol^ ^B] ^ 
ZL^^l ^0.13 RD n\^o^ ^i-Bflofl 0^:^=: :=§:£Sl tilHl-<^l H^fl^y^l 

§ig-£l<Ho> *l-^7}* ^^*>^ H^-Tjl (target estimation)^^-, vil:^^:)^^! ^>^^u2f >^ 

31 

^l2*J-<='fl ^^H^-l. (eS) ^;^l<HlAi <a=^]-^iJ:^ ^^^V^ 

(b) ;^1-7>^^^1<H<^1 ^^11 tilH^^a.S^E^ o^l^ #^-g: ^7^1; 

4] 

^l3*J-«^] ^'^Ai, ^7] (c) 

(c2) ^^7] c^l^ #^oil 7V^J- e^tb 'y=^>^^-a: ^7^1» i^^m 
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[^^^J- 5] 

^11%H1 9X<^^^, (f) ^T^lfe 

(fl) 'a^^^ HElllJ^ ^7V ^;^o^ 2|-^7>1- :^^«>^ 

» ^^*>Ji RD ai3il ^^o]^ ^m}^ ^«5*>:ii, :=L^^] ^joig 

61 

W]!^^ iB^^ 'i^^^*^]- ^^tl: 2.715]-^]-^ 913.^^; 

^7] tfl^H olE^ ^^3). ^^s:>^ 913. 

1- ^^^H wjB^^ s^*>^ i^H <y^^^; 
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tq^c-IS wlH iB^* tilH^ i2ll^(RD) Hi oil 

[^^^j- 81 

RD tils] 73A1«.; 
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[^^*ch 9] 
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